INTRODUCTION
Epizoological studies investigating wastage in racehorses have been performed in Newmarket, United Kingdom 15 and in Cologne, Germany 4, 8 . A study comparing the exercise level and problem rate of Thoroughbreds was also conducted at Canterbury Downs in Minnesota (USA) 7 . Jeffcott et al. 6 assessed wastage in Thoroughbred racing from conception to 4 years of age. The career profile of Canadian Standardbreds, reviewing the influences of age, gait and sex on the chances of racing, money won, the number of races, race times and temporary absence from racing and season, has also been published [11] [12] [13] . Mohammed et al. 9 reported on risk factors associated with injuries in Thoroughbred horses raced on New York Racing Association tracks.
The financial implications of Thoroughbred racehorses being unable to train or being withdrawn from a race are considerable to the racing industry. For this reason and for the well-being of the horse, it is important to obtain information about the incidence and causes of wastage. This information is invaluable in addressing the problem of wastage, assigning research priorities and attempting to minimise the incidence of wastage.
Since no data on the incidence of wastage in South Africa were available, it was decided to perform this study. It was conducted on similar lines to a previous study performed by Rossdale et al. 15 in the United Kingdom. In contrast to the United Kingdom and North America, flat racing in South Africa is conducted throughout the year. Most racing in South Africa is on grass and rainfall is seasonal. The training of horses in the present study occurred on sand tracks of various densities; horses were given the opportunity to use the grass tracks for a gallop before a race day.
Six trainers in Gauteng were given questionnaires to complete over a 2-year period to determine the extent and causes of wastage in the South African Thoroughbred racing industry in the Gauteng Province.
MATERIALS AND METHODS

Database
Nineteen trainers in Gauteng Province, South Africa, were requested to participate in this study. Only 6 trainers who were willing to participate, returned completed questionnaires on a regular basis. The data from these training stables were used in the study. The stables were designated A-F respectively. Table 1 shows the number of horses in the survey by trainer in Years 1 and 2 respectively, as well as a breakdown of the ages of horses in each trainer's stables during data collection.
ABSTRACT
Wastage is the term used to describe the phenomenon of the loss of racehorses from conception to adulthood due to death or injuries (i.e. they never reach a race-track), or the days lost by racehorses due to not training or being withdrawn from a race. This epizoological study was conducted to investigate wastage in Thoroughbred horses used for flat racing in the Gauteng Province of South Africa. Data from 6 racing stables were recorded from 1 March 1993 to 28 February 1994. Each trainer completed a daily training record of the horses in his stable. This questionnaire included reasons why a horse failed to train on a specific day, or was withdrawn from a race. During the year, 8480 days (8.1 %) of the 105 108 total potential training days were lost by horses in the stables investigated. Of the days lost, 72.1 % were due to lameness, 8.6 % to respiratory problems, and 19.3 % to other causes. The lost training days for the individual trainers ranged from 5.4 to 12.6 %. Of the 579 horses included in the study, 291 horses (50.3 %) lost one or more training days; 541 problems resulting in wastage were found in these 291 horses; 263 (48.6 %) cases were due to lameness and 49 (9.0 %) were caused by coughing. The balance were caused by poor weather conditions (11.3 %), vaccinations (7.2 %), wounds (4.6 %), abnormal haematology results (1.8 %), inappetence (2.2 %), nasal discharge (2.0 %), epistaxis (1.8 %), babesiosis (1.8 %), miscellaneous other conditions (7.9 %) and unknown causes (1.8 %). An attempt was made to continue the study for a 2nd year but too few questionnaires were returned. However, it was evident that the percentage of lost training days (8.2 %) was similar to that of the previous year. The training days lost due to lameness (66.9 %) and respiratory problems (8.4 %) were also similar to those of the previous year. From the findings of the present study, it was concluded that lameness and respiratory disorders were the major causes of wastage in Thoroughbred racehorses in Gauteng. Further research into these causes of wastage in racehorses is needed.
The average monthly rainfall, temperature and humidity were recorded, by obtaining data from the South African Weather Bureau from weather stations nearest to the training tracks. Seasonal means of these data were calculated for summer (December-February), autumn (March-May), winter (June-August) and spring (September-November).
Method of obtaining data
The trainer or trainer's assistant completed a questionnaire on horse-related or other conditions leading to wastage or withdrawing a horse from a race. The questionnaire was completed for every horse that was withdrawn from a race or did not train according to each trainer's routine training programme for one or more of the reasons listed in Table 2 . Data were also collected on the probable causes of lameness and respiratory problems.
Decision-making
The ultimate decision to not train a horse or withdraw it from a race rested with the individual trainers. Most diagnoses for not training a horse were made by the trainers; few were confirmed by veterinarians. Diagnoses for withdrawal from a race were made by the veterinarian who issued the withdrawal certificate.
Days in training or not-in-training
A day not-in-training was defined as a day on which the horse was not sent to the training track to work for reasons of injury, disease or other. Sundays and public holidays were not included as days missed if these days were routinely regarded as rest days by the individual trainer.
Data analysis
The effect of horse age and season on the incidence of lameness and respiratory tract problems in Year 1 was determined using Chi-square analysis (SAS ® version 5, SAS Institute, Cary, USA) with p ≤ 0.01. A log linear analysis was conducted to identify specific combinations where the condition (lameness or respiratory) and incidence rendered significantly high or low observed frequencies (StatGraphics ® v. 5, Bitstream, Cambridge, Massachusetts, USA). A finding was considered significant if p ≤ 0.01. Table 3 summarises the incidence of days lost per training yard. During the 1st year, 8480 days (8.1 %) of the 105 108 total potential training days were lost by the 6 stables investigated. Of the days lost, 72.1 % were due to lameness, 8.6 % were due to respiratory problems and 19.3 % were due to a variety of other causes. The horses with respiratory conditions showed one or more of the following symptoms: coughing, nasal discharge, pharyngitis, epistaxis and upper respiratory noises.
RESULTS
First year
Of the 579 horses included in the study, 291 horses (50.3 %) lost 1 or more training days; 541 problems resulting in wastage were found in these 291 horses; 263 of these problem cases (48.6 %) were due to lameness and 49 (9.0 %) were caused by respiratory problems (coughing, epistaxis or nasal discharge). The balance were caused by poor weather conditions (11.3 %), vaccinations (7.2 %), wounds (4.6 %), abnormal haematology results (1.8 %), inappetence (2.2 %), nasal discharge (2.0 %), epistaxis (1.8 %), babesiosis (1.8 %), miscellaneous other conditions (7.9 %) and unknown causes (1.8 %). The data on the causes of lameness were not included in this study owing to the absence of confirmation by a veterinarian or because more than one cause of lameness was cited by the trainer in an extended convalescence time period. The lost training days for the individual trainers ranged from 5.4 to 12.6 %. The percentage of wastage in each trainer's stable ranged from 0.1 % to 23.7 % of the total number of horses in their stables during the year, with an average of 12.8 %. ---30  24  21  24  18  14  ---C  0  25  18  8  13  20  19  ---0  2 1  2 3  D  0  30  21  15  16  31  19  29  28  10  0  28  28   E  9  30  24  16  15  34  30  ------F  4  35  15  9  43  32  13  21  24  4  ---Total  20  149  112  62  144  174  143  117  103  56  0  104  98   a A-F = individual training stables. The effect of season (summer, autumn, winter and spring) on the incidence of lameness and respiratory tract conditions in Year 1 is shown in Table 4 . The effect of age of the horse on the incidence of lameness and respiratory tract conditions in Year 1 is shown in Table 5 . The number of training days lost due to lameness was significantly higher in autumn and significantly lower in spring. The number of training days lost due to respiratory problems was significantly higher in winter. The occurrence of lameness was significantly higher in 3-year-olds and significantly lower in 2-year-olds. The number of training days lost due to respiratory problems was significantly higher than expected in 3-and 4-year-olds.
The mean monthly rainfall for each month, grouped into season, the mean minimum and maximum seasonal temperatures and mean seasonal relative humidity, recorded at weather stations nearest to the training tracks during Year 1 are illustrated in Fig. 1 . The highest average rainfall exceeded 100 mm in spring and summer and was lowest in winter. The average maximum temperature exceeded 25 °C in spring and summer. The average minimum temperature was less than 5 °C in winter. The mean relative humidity ranged between approximately 40 and 60 % in winter and summer respectively.
Second year
The present study was continued in 1994/95. Numbers of days and horses were not added to the 1st year's results due to a marked decrease in the return of questionnaires from the trainers (Table 6 ). However, it was evident that the percentage of the training days lost (8.2 %) was similar to that of the previous year. The number of training days lost due to lameness (66.9 %) and respiratory problems (8.4 %) was also similar to the previous year. Numbers in square brackets = percentage of training days lost due to lameness, respiratory or others reasons out of total days lost. 
DISCUSSION
The high percentage of training days lost due to lameness (72.1 %) is similar to that found by Rossdale et al. 15 (67.6 %) and
Jeffcott et al. 6 . In Cologne, musculoskeletal problems were responsible for 55.3 % of wastage or retirement of horses from racing 4 . Lindner and Dingerkus reported a 57 % wastage due to lameness 8 . A similar study by Kobluk et al. described an estimated 44 % of horses having a musculoskeletal problem preventing training or racing for any period of time and an additional estimated 32 % of horses having a musculoskeletal problem altering planned training or racing schedules 7 .
The observed increased incidence of lameness in autumn months may have been due to the relatively low rainfall and temperature (Fig. 1) , which could have resulted in hard tracks that could contribute to the development of lameness. Other causes are probably more important, since the mean rainfall and temperature were even lower in winter, and no significant increase in lameness was found. An increase in rainfall resulting in softer sand tracks could possibly account for the significantly lower incidence of lameness in spring. Hill et al. 5 concluded in their study at New York Racing Association tracks that track conditions, environmental conditions and age of horses are of no importance in the occurrence of racing injuries to Thoroughbred horses. However, they qualified this by stating that injuries suffered during training were not included in their study. Rooney 14 stated that there is a distinct relationship between the frequency of lameness and temperature and humidity, but found no correlation of lameness incidence with rainfall.
The present study had a relatively low level of wastage due to respiratory problems (8. . This may be due to lower temperatures prevailing for a longer period of time in the United Kingdom (UK) as well as the higher humidity in the UK as result of a higher rainfall throughout the year. The increase in the number of training days lost due to respiratory problems in winter in the present study may be caused by the lower temperatures or poor stable management. During winter, it is common practice to close stables up with the intention of keeping the horses warm, thus affecting ventilation and increasing residual dust 10 . Trainer B (North Rand training centre) was included in the study by Nurton et al. 10 , who found this stable to have the second highest levels of residual dust of the 4 stables studied in the racing centres included in the present study. The stables of trainer B had the lowest percentage of training days lost due to respiratory problems in the present study (Table 3 ), but since this trainer also had the lowest number of horses in the present study (Table 1) , conclusions based on this low number of horses may not be valid.
The effect of age on the low incidence of lameness in 2-year-olds and an increased incidence of lameness in 3-year-olds, can be attributed to many factors. According to the rules of the Jockey Club of Southern Africa, 2-year-olds are not allowed to race before October 1 of the year in which they turn 2 2 . This may also account for the lower number of cases of lameness. Trainers may tend to spare the 2-year-olds and push the 3-year-olds harder to perform well.
In the combined 2 racing seasons 1992/3 and 1993/1994, 3663 2-year-olds ran 12 857 races, i.e. approximately 3.5 races each; 5307 3-year-olds ran 38 372 races, i.e. approximately 7.2 races each; 3375 4-yearolds ran 25 371 races, i.e. approximately 7.5 races each, and 2564 5-year-olds (and older) ran 16 999 races, i.e. approximately 6.6 races each. This lower number of starts in the 2-year-olds may also explain the lower incidence of lameness in this age group. Inherent weaknesses not apparent at 2 years of age may become clinically apparent at 3 years of age. Mohammed et al. 13 reported that the risk of breakdown of horses in their 2nd, 3rd and 4th seasons of racing decreased 2, 3 and 4 times respectively, compared with horses in their 1st season of racing. Breakdown was defined as a horse that had not raced within 6 months following a musculoskeletal injury on the racetrack. The difference pertaining to 2-year-olds in the present study may have arisen because the study by Mohammed et al. 13 was based on breakdown during racing, as opposed to training in the present study.
The effect of age on the increased incidence of respiratory problems (3-and 4-year-olds) may be explained by the fact that, because 3-and 4-year-olds have more starts than 2-or 5-year-olds 3 , they may be travelling more and therefore suffer more exposure to respiratory pathogens than the other age groups. These 3-and 4-year-old horses may also have been stabled with inadequate ventilation, leading to chronic respiratory disease, for relatively longer periods than the 2-year-old horses. With the exception of congenital problems, we have found no reports on age-related upper respiratory problems.
The data here must be related to the type of trainers selected to partake in the study. The trainers included in this study were among the top 44 trainers as reflected by the total stakes earned at Gauteng race-tracks for the 1993/94 season 1 . The success of these trainers may be due to the quality of the horses they train or training methods that differed from those of less successful trainers.
The decreased return of questionnaires in Year 2 precluded statistical analysis, but the trends were similar ( Table 6 ) and suggest that results for the 2 years may have been comparable.
From these data it is concluded that lameness and respiratory conditions were the 2 most important causes of wastage in Thoroughbred racehorses in Gauteng, South Africa, in 1993/94. Continued research should be conducted to increase our knowledge of the reasons for the occurrence of these conditions in order to prevent them and minimise their effect on Thoroughbred racing in South Africa.
